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Abstract of JP2004207505 

PROBLEM TO BE SOLVED: To provide an 

optical detector capable of improving any of 

dynamic range, S/N ratio, and speed of optical 

detection. 

SOLUTION: A photodiode 
PD<SB>m.n</SB>generates the electric charge 
whose quantity corresponds to the intensity of 
incident light and stores it in a junction capacity 
part. An electric charge quantity level 
discriminating circuit 

10<SB>m.n</SB>discriminates the level of 
quantity of the electric charge stored in the 
junction capacity part after generated by the 
photodiode PD<SB>m.n</SB> An integration 
circuit 20<SB>m</SB>stores the electric charge 
inputted from the photodiode 
PD<SB>m,n</SB>through a switch 
SWKSB>m.n</SB>in an integrated capacity part 
21 , with the capacity value of the integrated 
capacity part 21 set based on the judging result 
of the electric charge level, and outputs a voltage 
value V<SB>20</SB>correspondrng to the stored 
charge quantity. A voltage value 
V<SB>inp</SB>which is inputted in the non- 
inversion input terminal of an amplifier A of the 
integration circuit 20<SB>m</SB>for a second 
period when the integrated capacity part 21 of the 
integration circuit 20<SB>m</SB>accumulates 
an electric charge is set larger than for a firet 
period when the junction capacity part of the 
photodiode PD<SB>m,n</SB>accumulates the 
electric charge. 
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, ,~ S W 1 .j^jt^nfl^-i y * 8 W 1 ,.„^#Htt. fl#0g& 2 0,9^ 
y f 8 W|tf 111 7 ft 'J . a*H»Z 0,®a*»-ff#4f . ? 9 ); fl^SB 2 0 

.J: !H*Tt3iff«V 2l) ii, Nfflfi)?* h^-f ^-f= PD„.,~P D. N ©?fSnS 

c*fS£-#t bp 2 i tp^s-ftcieufet©-?^?. 

[ 0 0 3 0 3 

Sfe, CO#*J-fc„.i#iS*«1; nit *-*<i>JHiac.. Mffl^X^yf SWS.tfiScHD 
, Ml«5^yf 6W4,#I*CHDI. H7, Mfl<!>ll * h U,~U N # m»C 

iH7j^n.*.Sj±ffiv 20 ii. A/Dt*nB8 o ct'jfyy jnc*»?ft. c <s» r* t* y 

MlKPlly hU,~U,»iJ*3:clS?llJkl.'XA**LevelC»D7, -7 7 
l-0S4Oi:J; , ;Cy !-77h7tLTffi*7ft?. 3«l^?7hB»4 0Jt l ;)IScfl 
# ft 3 ^ 7 1 * ;MI fcfc , M « Q i ~ y hUi-UH^HYUCg^JSSnSI?)?? 
W 3f - F PD„,„\OAS3taii:iiDfeB(57})3. 
[ 0 0 3 1 3 

tbT, ^fJi7 n . 2 C, SlZyFU.CSUT, Sn Sl?)^ y f S W 1 ,,„ft 
^yf eWZ^n^ft^ft^lf , l*iB2 0,O7^yf 8W 0 2)fJSD7, 38 n # § q> 
7* h5 , ^*-FPD.,„CTH7fl)-i(!)fttt»»TtI. *«t, ( # >5 4 « ir „ + , z 
fl ic > Si;yhU,<5S(n+i)Sl97 f h?a-PPD, „*, c-a u 

[ 0 0 3 23 

i5tt, ^^BS^^C«Z3fe^ili^ai <5 » ff * X c S ffl C Ml « ?" Z * -I" § > jr 5 1 * S 
"? & 3 . r? © El C li , ± ft e MR C . X^yf 8W1„,„<!)IS^$>7, g^igz o, 
©XYyf8W 0 «i)lS?n>7> «*SB» E 0 .# «5 «ff«V t0 . ft J: C# , ft* 

[ 0 0 3 3 3 

■*« -t.mWCtt . X^yf 8Wl„, n #lll7ft'J, itiS20,9Z^yf SW ( ti 
U-7UI. i*H»Z0,(57>?Ai5^ft«AAJI ; JCA*t7 1E*V, l pttft 

*MV L *?ftTUl. 
[ 0 0 3 4 3 

"jat^i^BB^ 0,97 <f yHW 0 *il)7, « a & 2 0 fl a * 9 ill £ V Sffi V 1 0 
# *l Jfflft ? ft * . * . tf«t.»iJ**y-t b *7<!>lflinc. 8*1S20 ( 9777A9 

[ 0 0 3 5 3 

"t«t k Cl*B»Z0,i!»7'f yf 8W 0 #lU7. «*nK£0»(S^^MSll?ff^^«g 
Z . H7, *Mt t cnyf SWL.nlffflDn. ^tl*7C7* h?*^ 
?f-F P D,.„9SftSia!|Ci«7-tl7ll*.If tt. 7^y?SWl».„tM^^^iDlgS 
20.CA7JL7, l*@»2 0»(!)a*SIi!2 1 cIStH, Z Q m%- ® Z 1 

^7-ftfe*^(i)S(UJ&Ufe«J±MV 2 o^a^!5lS20.»^ai7JfftI- 
[ 0 0 3 6 3 

^fj-t d ica^0ffi2 o,<5^Yy f 8W 0 »ib7 1 i*iH2o,i:ftit zt^siiff 
& m i u , a*HH2o.#^<!)ai*«ffittv 80 ff*!HHftrft7. * * . * «i -t d # * « *y 
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■t e SB C . fS^EIft 2 0,(S7>?A(S^IAi«*cA*tilfflV, nf a 

a*iS20,OZ^yf 8W,tl<. a * H B 2 0 B <j> 

Z^yf 8W 0 *KiD7HJlS C a ^ H B 2 0„#«JOffl>!?*ffflt#«»Hfc^ft-?imig 

n) c, m-a-mis z o a ®7 > 7-A©^j£teA*fl8 : 3- cA7j r z iffiv inf t, -teium 

C 0 0 3 7 ] 

PkiiQ) * * » c « * * « a t$ a 1 -? » , 7 * h r 4 x ~ p p n „ n <Dm&® 
siP»s*&tsauYui*iaaig c**t a *», c, a^ms 2 o b q 

7>?A<5MtAiJS^C?ffIV inP U7filffiV L »AAtll, - £ . ft » B & 

2o,<i)at§ifl!z 1 ^iitiauTu (#mt c ~t d ) c, a*iag& 2 

F <PttaM*tt/J\*U. Lfe^oT. 35 1 VJt^T, SZ»RI®*#. 7*K 

* ri iEilVi„pt$Et 3fgK5lA07lff$SfaH7fflt J. 
[ 0 0 8 8 ] 

C <2><fc J to* 7*^**-FPD - . B ©«*M*ffMtML7l)7»inH7tt 

iiftt#<fi)ifitiat?cv#?f k -75, a#i§iB2o B <9a##ssJ2i# 

i«tIgl7UJS2jffl07tt. 7* F?a-F PD. /JvriJ©? 

. 7* K^-f sf - p PD Bi) ,©«^s«antiti«^iQiK2 o B <9S*^*iJ2 1 -.(Dm®® 

®®#<&m&& i & 5£ IC £ ft ft # * „ **»»*CflE 23t*fflR« 1 ft. * 

& Hi Q ^ 4 § y ? U 7 7«, S/NJt^fd;&ag£p^att(&l±7-1t3c-i;^??=?. 
[ 0 0 8 ?] 

**J6»*C*3*:|*imiBl?H;. #7«(-5' , >f?r-KPD B ,C«b7lSi 
U 1*1!ltBB 1 0 lll »*trU7U.3VCJ:';. »7* fj-^-ppd, n <fc 'J W 
77-r4tI^^ci)«CB^fe3it3i!^S^t^g^iQiffi2o,Ci)a^^Sa52 1 IU 13 5£ 7 ft Z 
O?. *^©7 rf K^4-^-h-feC^«t.t, 1HIBlUftit7e£te)C!>Ait*3££*aili 
fl)y05y?l/>V#KX7imj. ft7^N^CPD, nC^UT^I? 

*SJ2 1 q>«ftflt#A&C»£ 7tl, K«CAI«t*afitf 7ft$ 3 . 4H«<?>« 

sb ip « a * a 7- < t m <? . 

[0 0 4 0 ] 

o©ffiii«t^tMHH?))j. c?>Bca?iin?c, an s«i 

1 00*J;»****Z00<*>2-3<D**±c**l*ft-7ll*. H7, 551**11 00 
±}CI3:, MXNi<57* h^-f *-FpD,,,~PDx.i#MeN«CEflTll7ll2. * 
fc, »2S« 2 0 0 ±CIS, MXNflBQMll/'XJURJJtEIIM 0 Oh.n. mxn 

t®7^yf 8WI u ~8W1h,i, ^ y ? 8 W 2,.,~8 W Z hj , NHi<9 

S*|Bl»20i~20 K . MI97,Y *f 8WS|~8W8,. Mfl<57 -f y f 8 W4,~8 
W 4 h . A / D * * 1K30, V7l»H»40a»J;C»|yfllHB5 0*fE«^ftTl»2. *t 
UT, CiJHCiHTllU^C. ^ftftKPaiKtffcQAMSfllcaa Z £ ? IC a Jf 7 ft 
7^^711711 S. 11 S« 1 0 0±®ft7 * h?<<#-- F P Dm.n<Z>2 y - F«tt% 
. 55 2 2OO±07-fy?SW1 i ,, n 3Tf«t?>«^SU^^fiJSlBlSl 0, n V # > A 7 
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[00413 
[ 0 0 4 2 ] 

S 1 *«1 o o I*. nl¥?fti«0Sii (H?±f3Qii) ±c, inSS«>;>!tic 

>I3!Vl7©n + «I1 1 2. Y&MiX? ill I) Z . * jfe, %1£«1 OOK, n§¥l 
2 II (H? TIB OB) ±C. 1 2.4U-^v 

1 E 2tIlU7n , S^MIIl 2 1 V«ftftC««*ft Zae>7-, y 7 R v H 1 24 

fl.#s».t is ft . ^©majLPjci*, fl*cw#?-ftfc8ii»jg-&*>07KMfii n# 

ft* <S ft-7 11 2 . Hl> llttl 0 OOSl BlcfjUTp^Il 1 1 * ft lit IE 
1 3 1 >:tlSii)CjfltSf liESi i B»ttmm-} l4iCM?A, 55 2 n 

«C»ll7ll«ttl 3 1 * WSLt&C&mt ft ft 3? y t" < > 7 A y F 1 2 3 »flf r ft T 
US. 

[ 0 0 4 3 ] 

S52S^200tt. ¥$#&«<9$8lffi(ia?±WQffi)±fc, Z'fy^SWl^SlliS 
V « ft ft c «« r 41 * * > 5" < > 7 A y h" 2 2 3 , £ . a*t4ClJt«C««?Jlfe 
*>f ^7A»FZZ 4 #Jf2j*^ft 7 I) 3 . H7, lltfil 0 0 <9S O 7 A 
y P 1 2 8 VlEStZ 0 0Q*>7'O7/ty F Z 2 nttA>?4 2 8 CJ;'JSnc 
ft 7 ft Y . £ ft . 11 tti 0 0 <!>*>7 4 >7Ay F 1 24*3g2S«2OO0 
*>7'*>7AyFZHUttA>?4MCJ;'JSU Cti?tl7U ? . S 1 Sft 1 0 
0V»iSttZ00>f©ia©IBIiHt»liCJ:y3t«rftTl»2. 
[0 0 4 4] 

£ ft , 551 £35 1 0 0 9 »1 E © I? a , V>?U-^5l03VJ:&rjijKtt5 20^ES 

r ft -7 u ? . v > ? i/-n 1 o a , s 1 g «m o o <?> p ae 1 1 1 <?> ± 75 c & it s ft 

iEK/i£ 5 2 0 (3: , B1 Stt1 0 0 © n + tt* 1 1 2<9±75c§£i7i>ft. xai^llAf 

loiistut x v^tc, y > ? u - ? 5 1 ots^rsto-?*)!. 

[ 0 0 4 5 ] 

t^y?'? i/-#B i o * y ?/ > y v - v a y r 3 . nci^^f 

r 3 .. *i <?>m^tt . ^iSKH 113, fill 181, 3f>f' < >7Ay F 1 28, A> 
74 2 8 3JJ:&*2S« 2 0 0 <5S>7 , ^>7AyF E23t87, 532S& 200±C 
Jf*j£?ft 7 1) n^fSWl t^TS^HS2 0t4)A*JiiitcA7 F ?-rZ. 
[ 0 0 4 8 ] 

® ? tt, **ttJ&«IC*Z*«ffli*l!iC»itZ»1*«l 00ftJ;&532g«200<Z> 

ig^-aTTTvT-ftTUK?)-?, JHT7K1 o<3)t*A^->CTU7<9frSlit J. 
[ 0 0 4 7 ] 

53 1 S « 1 OOtt, ni^?ftt«<!)i 1 I CB?±KI9BF) ±IC, liflifttRitt 
5 2V*»«T117U?. >1t«1 OOtt, ni¥fftSS9 552I C^T-TiilQ E) 

±ic, gniisntcpns^ti«u77i i-y^-Fp d t*s»r i ?*mn 

1 6 1 #ff^Tft , ^-fyu-5/ 3 >«jS>:b7©n + «l 6 2 VMrtttl , ctl^<5 
±C«SE 1 6 3#B#?ft7l)Z. £ft, Ht*1 00<5»2iCtt, P + «3M 6 
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ftiaoror/jy f 1 e 5 YifYtm? tit n j . 

[ 0 0 4 8 ] 

*m*.%ifct$MT titLxyT < x v z q q- ft &zfiXy t* * y y AvF 2 6 5»i&m 

ttltDJ . t U 7. SlStl OO^^O^or/tvM S82S«20 0<£> 

3r?7'<>7AyFZ64Vtt, «>?4 6 4C<fc 'J lUCSi? H7U 3 . S 1 **U 
0DQ«>7*^7/tvM 65V. 1 i t* Z 0 0 <9*>r * >7 A v F 2 8 5 Vlt . 
A>?4B5CJ:V£HC»«?ji7llI. Sllffil 0 0 X S Z Sfi 2 0 0 V 9 

[ 0 0 4 9] 

11 S1S1 0 0<9S1 K91CH;, l/-?5 1 0JjJ;&Iifl5 2 0 »Ei 

THY US . ^ > f 1/ - H 1 Ott, 35 1 1 0 0(j>P + l«1 6 10±7ilCt£i7i;ft. 

iSK/K 5 2 0 I*, 55 1 S« 1 OO0n*ISl 62<3>±£rci£itiift,, x*#©x*;n* 

ttfpaatiiitnvtc. i otistU5?j)i. si* 

* 1 o o is p + « i e 1 »#«?ftti»c slit. ssiii«ij^wiJ^4iT. 
n < rut Di . 

[ 0 0 5 0 ] 

C <?> H 9 C ft 7 tl Z ftj* ? fcfc . XlSiDiU^tS^^flz-Hl 0 C A It f S V 

a 1 ** 1 0 OtaiUTP^fi 61 CA&t 3 * , PngftlcfinU 

fi&mZt-Z . ^ <i> m *5 li . *>f<>7AvM H, A>?4 6 4 SJ;&»2ttt2 
00?)S>7"^7AyP 2 6 4 t87, I Z IS 2 0 0 iC»«r 11711 U ^ v f 8 

C 0 0 5 1 3 

J* ± © £ J C T ft, J * £ H W 18 C « J 3t 8 ai ft 3 1 R , JJl.T^.fcTiS^St^ltln 

7©E«liJ^S&#SB < SoTT, ^©ftftJt^MCfc it I $ £ & S /J\ T < ft y , -fr ft 
**> *t*EK2 0.»SW2;7l1.Z*ffflBC3*:|l33ft£;JMiT < , JESift^^Jlit ^-i 
CV^aj^Vft?. SlX«10 0±CIS«^iaK20 ll SV<2>£^5i53I©&e>|5] 

»#»itis*LTuaii<D-?. B*ffco»Ai^a«jtft#Brig'?>>7. » i S4s 1 o 

OJ: , ;i2**ZOOtAr<tlcV»Sl5jeij, ttK9XttAKii t BE JUT 21 
C, 7*f-y-f*-|!ffSffU7l)?*U»lS«1 0 0tffid^T^3ErttTXttK 

0 o v , s^isi o.sy^ifjiiis^f^rti jszsszoon, Msg 

[ 0 0 5 2 ] 

* ± C K « b ^ H 8 » A & B ? ? Ht # 7 * I- y ^ - K tt « 1|f © «JK © t © ? ft o # , 
HI 0C»tftlJ:?CflftI(P7# S^'C^-f ; -7>ft?©t»5i-?ft?. 

[ 0 0 5 3 ] 

El 0 (cO C » H * ST # ft T ft *. « j& a 7 » I* * - F R » P * * 1 4 1 , VVP 
ffitt 1 4 1 Q±© n IIHH. C © n SIl 4Z0l5)p t SIi 43US17 

ui. PSSMUn i«i 4z^B:Png&tia;u7f( i ;, n dsheh* 
«*i4inpn»fit»«u7uj. n «si4£i*£Retti i nis^ce 

17H71I I . 
[ 0 0 5 4 3 

010 ( 6 ) IZ tt n UK ft ? ft. £ & B 7 * ? 4 * - F & . pfii 4u, c<i)P 
«« 1 4 1 Q± © n i«14Z)!, C9n f«1 429±©P + ffl 4U, n KN 

1 42^1^^(51 *4^t*L7U7,.p.fI1 41 V n Ml 42VttPn« 

n iSHZVP^fiMntPnS^tiiSL?^. n « 
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n 1 4 Z tt£'gM 1 1 3 * W%tl3 ti T I) 1 . PI«141 ^ SliS 1 4 2 * 

[ 0 0 5 5 ] 

c ^ c 7 * h r 4 x - k #fai<5 t Q-zftj jsect*, y-i7*»<z>*£#»i*u3- 

[ 0 0 5 6 ] 

A!*,*, SlS«100*J;»SZ*ft200**fL a f*L<5»rll**B;. ESfrJ;^?^ 
JlfftClHTllfc^CRt^lieu, *Jfc. S 2»fe 2 0 0 ± C He , Ecfi9BB#» 
it IJ ft. 7 11 T t cfe U . lHll/tJintDHl 0..nC»llT«»*U^A,tfJ* 

tl&Q «Q«»ttff V , 3 9fflftC*|)7, SfiK 2 0 „<!> ft 

u ti 7 m m m <?> « ■& <o & ■» % * 1 . 
[0057] 

[ 36 0 » * ] 

W. ± * S¥3ffllcStqBU^>:3V9 . * 55 IC ft t£ . 7 * h -f * - F IC £p in r ft Z & A <f 7 

[ 0 n © a $ s si Efi ] 

[El ] $Xil»fiCfiU»MilIi 

[02] I *ttfflRB 1 ©-»#s)fB-f * I . 

[03] *X»»ftC«3*ttNK« 1 ca*4L? «tt*l/ ^*«XD» 1 0 . n # 
ffi^-falS2 O,0l2lf&0-?ift3 . 

[04] *XnfttgcS2%ttU£Cl <9»^t«i5St7^ Y-^jji. 

[05] *XttffilKcS?£tti[lSE2l ©»^tSc^JEcSiBBtI^-<$>ry + -S 
3 . 

[06] 7* f- *T 4 t~ P <PliU 7 7lffiiS^gitt^<j>^Itf,t5-7 7?Ji 7 

[07] ftXttftlKlZftZftttiliKSicftitzsiStin 0 0 2 0 0 <Z> 

[08] *Xftff&IC*7%;f*iiil*Sicttit3£l&»i 0O3JJ;&SZt«ZO0(!) 

[0?] **»W«C*3*«fflJSffi C»it 3 S 1 S« 1 OO^d;&Mi2S«2OO0 
KriS©^Cj>fi!ltSt-0-?^Z. 
[01 0] S&H7* f**Wsf-F©8l«n?*»3. 

1 ife&ffiUffi, 10 Mll/^fiUfeHB. 20 IS # 0 K , 30 A / D $ & [1 & 
,40 5 0 M «P D ft > A 7 yy, C g«£3-,PD 7 * h 

- M , SW. SW1. S W 2 , SW3. SW4 X Y v ? . 
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